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INTRODUCTION 


This  paper  presents  a  research  design  to  aeasure  the  hidden  costs 
imposed  on  the  Navy  by  policies  that  require  Navy  families  to  relocate 
about  every  two  years.  Although  the  work  is  tailored  to  the  evaluation 
of  a  specific  Navy  policy,  the  analysis  Itself  addresses  the  broader 
question  of  how  relocation  affects  the  wages  end  labor  supply  of  married 
women. 


\ 


The  paper  is  divided  into  four  sections.  The  first  section 
describes  the  problem  associated  with  relocation  (permanent  change  of 
station)  from  the  Navy's  point  of  view,  and  sketches  some  of  the  ways 
the  Navy  is  trying  to  deal  frith  and/or  evaluate  the  problem.  The  second 
section  describes  the  relocation  problem  from  the  point  of  view  of  a 
family  facing  relocation.  A  model  of  time  allocation  is  presented  to 
describe  how  wives  react  to  a  relocation.  The  third  section  describes 
how  the  full  costs  of  relocation  to  Navy  families  can  be  estimated  and 
discusses  problems  stemming  from  self -selection  bias.  The  final  section 
describes  a  data  set  that  can  be  used  to  carry  out  the  empirical  work 


and  some  tabulations  of  the  data 


HOW  PCS  MOVES  AFFECT  THE  NAVY 

Permanent  change  of  station  (PCS)  novas  ace  costly  to  the  Navy. 
First,  the  Navy  nust  pay  aost  of  the  direct  costs  of  the  novas.  Second, 
the  Navy  loses  productivity  in  the  short-run  because  the  Navy  never  nust 
devote  considerable  tine  to  arrange  the  move,  make  the  move  Itself,  and 
adjust  to  a  new  station.  In  the  long-run,  productivity  also  can  be  lost 
because  full  adjustment  to  the  new  station  does  not  occur  before  another 
move  is  required.  Third,  to  the  extent  Navy  families  are  not  fully  com¬ 
pensated  for  the  costs  of  the  nove,  the  Navy  nust  bear  the  cost  in  terms 
of  reduced  retention.  Soae  direct  costs  are  not  fully  covered,  but  more 
Importantly,  moving  creates  psychic  costs  and  reduces  incomes  of  family 
members.  Spouses  and  other  dependents  mist  give  up  jobs  and  take  time 
to  make  the  move. 

The  Navy  recognizes  that  PCS  moves  are  costly  and  has  adopted  poli¬ 
cies  to  reduce  moves.  A  pilot  project  is  being  tested  which  gives  indi¬ 
viduals  in  selected  ratings  (occupational  specialities)  the  option  of 
“home  porting” — maintaining  their  residence  in  the  sane  area  for  more 
than  one  tour.  In  addition,  the  Navy  has  long-run  plans  to  group  facil¬ 
ities  at  major  ports  so  aea-shore  rotation  will  require  fewer  reloca¬ 
tions  . 

The  direct  costs  of  PCS  moves  are  well  quantified,  but  Indirect 
costs  are  not.  In  the  absence  of  a  comprehensive  assessment,  it  is 


difficult  to  know  If  enough  la  being  done  to  reduce  eoves  or  lower  their 
costs  to  Navy  personnel.  The  study  described  In  the  paper  is  designed 
to  quantify  one  of  the  two  atjor  Indirect  costs — the  effect  of  PCS  novas 
on  family  lncoae. 

Migration  studies  show  that  annual  earnings  of  civilian  spouses  can 
be  reduced  by  $1,000  or  nore  1 14],  and  algration  generally  occurs  when 
the  return  to  the  principal  wage  earner  la  sufficient  to  overcome  the 
loss  to  other  faaily  aeabers.  Since  Navy  pay-setting  procedures  do  not 
atteapt  to  aaintain  comparability  between  military  and  civilian 
families,  we  expect  PCS  moves  reduce  Navy  families '  incomes 
substantially  below  that  obtainable  in  the  civilian  sector.  One 
possible  by-product  of  this  work  Is  improvement  in  the  comparability 
calculation  by  taking  the  effect  of  PCS  aoves  into  account. 

In  addition  to  the  direct  evaluation  of  military-civilian  earnings 
differentials,  knowledge  of  the  cost  of  PCS  on  spouses  can  be  used  to 
measure  the  effect  of  moves  on  retention.  The  effects  of  these  costs  on 
retention  should  be  similar  to  that  of  any  factor  that  increases  the 
monetary  cost  of  being  In  the  military  relative  to  being  a  civilian. 

The  cost  can  be  entered,  as  would  any  other  differential,  into  existing 
retention  models.  At  present  CNA  Is  introducing  information  about  the 
type,  frequency,  and  timing  of  PCS  moves  Into  the  "ACOL"  retention 
modal.  Since  most  Navy  personnel  make  PCS  aoves,  this  effort  will  pri¬ 
marily  enhance  the  model's  projections  of  the  timing  of  separation 


decisions,  as  veil  as  neasure  the  effect  of  sea  tours  on  retention.  Use 
of  a  direct  measure  of  the  cost  on  family  members  will  complement  this 
work  by  facilitating  measurement  of  the  overall  effect  of  PCS  moves  on 
retention.  This  information  is  necessary  to  evaluate  the  effect  of 
major  alterations  in  PCS  policy. 

In  short,  the  Navy  should  benefit  from  knowing  the  amount  pay  could 
be  reduced  if  PCS  moves  were  eliminated  or  substantially  curtailed.  It 
could  be  that  the  potential  savings  are  so  great  that  major  investments 
to  reduce  moves  would  be  warranted. 

HOW  PCS  MOVES  AFFECT  SPOUSES'  EARNINGS 

PCS  moves  reduce  spouses'  earnings  in  three  key  ways.  First,  earn¬ 
ings  are  reduced  while  the  spouse  changes  jobs.  A  considerable  period 
of  low  wages  and  high  unemployment  is  likely  to  follow  relocation.  In 
part,  this  is  a  result  of  having  to  try  several  jobs  before  finding  one 
that  is  suitable.  Finding  work  is  almost  always  time  consuming,  but 
will  be  particularly  difficult  for  job  seekers  who  do  not  select  the 
timing  of  job  change  and  must  search  in  a  new  labor  market. 

Second,  earnings  are  reduced  because  frequent  moves  restrict  occu¬ 
pational  choice  and  opportunities  for  gaining  on-the-job  training  and 
experience.  It  often  takes  several  years  to  locate  and  ba  hired  by 
employers  that  offer  substantial  training  of  any  sort;  frequent  movers 


will  rarely  be  able  to  take  advantage  of  such  opportunities.  Perhaps 
•ore  Importantly,  aany  firm  that  offer  high  pay  and  good  advanceaent 
opportunities  also  reward  high  job-tenure.  Frequent  movers ,  even  If 
they  can  get  hired,  will  lose  ouch  of  the  benefits  from  employment  In 
these  firms.  Instead,  frequent  aovers  are  likely  to  enter  occupations 
where  eaployee  turnover  Is  high.  Typical  occupations  In  this  category, 
such  as  sales  help  and  waitresses,  require  little  training  and  are  low 
paying,  although  there  are  a  few  occupations,  such  as  nurses,  teachers, 
and  secretaries,  where  general  training  Is  more  easily  obtained  and  pay 
is  soaewhat  higher. 

Third,  earnings  are  reduced  because  spouses  withdraw  from  the  labor 
aarket  rather  than  bear  the  costs  of  frequent  job  search  and  work  In 
less  desirable  occupations.  Of  course,  not  all  labor  force  withdrawals 
(or  decisions  to  work  part  time)  are  Induced  by  reductions  In  earnings 
potential  due  to  PCS  movers  (or  other  aspects  of  military  life).  Many 
families  elect  for  the  spouse  not  to  work,  but  rather  to  take  care  of 
children  or  do  other  non -market  activities. 

Given  the  growing  number  of  families  where  both  husband  and  wife 
work  and  the  trend  to  delay  childbearing,  the  cost  of  PCS  moves  is  prob¬ 
ably  high  and  growing.  In  1970  only  30.5  percent  of  military  wives  were 
in  the  labor  force.  This  was  about  10  percentage  points  less  than  for 
civilian  wives.  By  1979  both  groups  showed  about  50-percent  labor  force 
participation  rates,  a  20-percentage  point  jump  for  military  wives 
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[4].  (The  sane  survey  showed  that  unemployment  was  about  twice  as  high 
for  military  wives  and  hours  worked  were  considerably  less.)  In  addi¬ 
tion,  most  military  personnel  make  simultaneous  decisions  about  staying 
in  the  military  and  marrying.  Only  7  percent  of  enlisted  personnel  and 
29  percent  of  officers  are  married  when  they  enter  the  Navy  [2].  It  is 
likely  that  a  growing  number  of  servicemen  find  being  married  incompati¬ 
ble  with  remaining  in  the  Navy. 

MODELING  THE  EFFECTS  OF  RELOCATION 

The  issue  of  married  women's  earnings  and  labor  supply  has  attract¬ 
ed  considerable  attention  in  the  literature  [6,  8,  10,  11,  12].  Family 
migration  decisions  have  also  been  examined  [3,  9,  14].  Considerable 
insight  into  the  structure  of  the  decision-making  process  and  a  sub¬ 
stantial  number  of  useful  empirical  estimates  have  been  developed.  No 
single  model  describes  all  the  effects  listed  in  the  preceding  sub¬ 
section  for  situations  where  repetitive  moves  occur.  A  number  of  models 
Incorporate  optimization  over  relatively  long  time  horizons  [3,  10,  7, 
13,  16].  These  models  have  been  used  to  describe  the  effects  of  long¬ 
term  interruptions,  such  as  childbearing,  on  occupational  choice  and 
labor  force  participation.  They  do  not  describe  the  effects  of  short- 
run  interruptions.  The  key  to  doing  this  is  development  of  a  model  that 
describes  job  search  given  a  one-period  planning  horizon. 


k  staple  model  which  Incorporates  job  search  into  a  one-period 
labor-leisure  choice  model  is  described  by  the  following  four  equa- 
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tlons . : 

1>  0  -  uor.L)  If  =  0Y  >  0  {g  3  0t  >  0 

2)  T-L  +  H+  S 

3)  T  -  w  .  H 

4)  w  -  w(S)  with  ~  =  w*  >0 

da 

where 

U  -  utility 

Y  -  income 

L.  -  hours  of  leisure 

H  -  hours  worked 

S  “  hours  of  search 

T  ■  total  time  available 

w  -  wage  rate 

Equation  1  is  a  utility  function.  Adding  Income  and/or  leisure 
Increases  utility.  Equation  2  describes  the  time  constraint.  Here  job 
search  (S)  is  Included  as  a  possible  use  of  one's  time  in  addition  to 
work  and  leisure.  Equation  3  is  the  Income  constraint.  Equation  4 
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shows  Che  wage  rate  (w)  as  a  function  of  the  aaount  of  job  search.  We 
assume  th*t  the  more  time  spent  searching  the  higher  the  wage  (dw/dS  > 
0).  This  equation  is  the  major  difference  between  this  model  and 
standard  models  used  to  describe  labor-leisure  choice. 

Figure  1  describes  the  choice  set  facing  the  worker.  Each  level  of 
search  generates  a  unique  wage  offer,  which  in  turn  establishes  the 
tradeoff  between  income  and  leisure.  The  tradeoffs  at  three  levels  of 
search  are  illustrated.  The  points  which  maximize  utility  for  each 
level  of  search  are  indicated  by  points  c,  c',  c" .  As  search  varies 
from  zero  to  T  an  envelope  of  search  constrained  optimal  income-leisure 
combinations  is  created.  This  envelope  is  illustrated  by  the  curve  dd'. 

The  worker  selects  among  the  constrained  maxima  the  one  which 
maximizes  utility.  This  determines  the  globally  optimal  combination  of 
search,  work,  and  leisure. 

The  conditions  for  maximizing  utility  are  described  mathematically 
by  equations  5  through  9: 


5) 

max  U 

-  U  (w.H, 

T-S-H) 

6) 

au/as 

-  UY  (H.« 

r')  +  UL(-1) 

7) 

3U/3H 

-  Uy.W  + 

Ul<-D  -  o 

8) 

VUY 

*  w 

9) 

H  .  w' 

'  “  w 
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Equation  5  is  derived  by  substituting  equations  2  and  3  into  equa¬ 
tion  1.  Equations  6  and  7  present  the  maximization  conditions.  Equa¬ 
tion  8  is  derived  from  equation  7  and  is  the  standat  condition  for 
utility  maximization — the  utility  sacrificed  by  giving  up  an  additional 
"hour"  of  leisure  is  exactly  equal  to  the  utility  gained  from  the 
increase  in  Income  stemming  from  an  additional  hour  of  work.  This 
ensures  utility  cannot  be  increased  by  exchanging  leisure  for  work  or 
vice  versa.  Equation  9  la  derived  from  solving  equations  7  for  U^, 
substituting  the  expression  into  equation  6  and  dividing  by  Uy.  The 
resulting  condition  is  that  at  the  optimal  point  the  Income  given  up  to 
search  one  more  "hour"  (w)  is  equal  to  the  income  gained  from  an  addi¬ 
tional  hour  of  job  search  (H.w').  (The  Income  gained  is  equal  to  the 
marginal  Increase  in  the  wage  rate  (w*>  times  the  number  of  hours  worked 
(H).)  This  ensures  that  utility  cannot  be  Increased  by  exchanging 
search  for  work  or  vice  versa.  The  global  maximum  is  assumed  to  be  at 
point  c'  in  Figure  1.  This  coincides  with  S'  search,  W'  work,  and  L' 
leisure. 

One  key  characteristic  of  this  model  is  that  considerable  leisure 
must  be  sacrificed  in  order  to  search  enough  to  obtain  a  wage  sufficient 
to  make  even  one  hour  of  work  worthwhile.  Individuals  who  value 
"leisure"  highly,  such  as  wives  with  young  children,  are,  therefore, 
unlikely  to  work  at  all. 
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Second,  the  sacrifice  of  tine  in  order  to  search  reduces  the 
utility  of  individuals  who  aust  search  every  period  relative  to  those 
who  can  hold  a  job  for  a  long  period.  If  an  individual  holding  the 
optiaal  job  described  in  Figure  1  could  hold  the  job  for  just  one 
additional  period,  the  tiae  that  otherwise  would  be  needed  to  search  can 
be  converted  to  a  substantial  Increase  in  utility  (both  incoae  and 
leisure).  This  case  is  illustrated  in  Figure  2. 

The  situation  facing  a  person  who  aust  change  jobs  at  regular 
intervals,  such  as  a  Navy  wife,  is  even  aore  adverse  than  shown  by 
Figure  2.  If  individuals  knew  at  the  outset  that  they  had  a  two-period 
time  horizon,  they  would  further  optimize  their  work -leisure-search 
choice  by  searching  aore  in  period  1  to  raise  their  wage  rate.  The 
foraal  condition  for  optiaal  two-period  search  is  shown  by  equation 
10.  (The  derivation  is  shown  in  appendix  A.) 

10)  IHX  +  H2  (l-r)J  w’  -  w 

where  ■  hours  worked  period  i 
r  ■  interest  rate 

This  equation  iaplles  that  a  aarginal  gain  in  the  wage  rate  (w')  is  now 
worth  aore  than  it  is  in  a  one-period  aodel  because  the  longer  tiae 
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Incone 


.  2:  Optimal  Work-Leisure  Tradeoff  if  Time  Horizon  Extended 
Into  a  Second  Period 
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horizon  provides  aore  else  over  which  to 
search  (Hj  +  H2  >  H).* 


rtize  the  lnvestaent  in 


Finally,  the  aodel  implies  that  lowering  search  tiae  is  epe daily 
valuable  for  individuals  facing  one-period  tiae  horizons.  They  will, 
therefore,  select  occupations  where  search  tiae  is  minimized.  This  will 
increase  incoae  given  repetitive  job  change  but  will  restrict  job  choice 
and  thus  accentuate  the  reduction  in  wage  rates  and  life  cycle  earnings 
relative  to  individuals  with  long  time  horizons. 


EXTENSIONS  OF  THE  BASIC  MODEL 

This  discussion  of  the  differences  in  optimization  between  one- 
period  and  tvo-perlod  time  horizons  implies  that  the  basic  aodel  would 
be  aore  realistic  if  it  included  the  factors  determining  the  expected 
wage  rate  and  the  value  of  leisure  for  individuals  with  different  work 
experience  and  training.  The  basic  wage  model,  equation  4,  can  be 
enhanced  by  the  Inclusion  of  variables  describing  human  capital 
accumulation  and  aarket  forcea  as  well  as  search.  An  exaaple  is  shown 
in  equation  11. 

11)  w  -  f(K,  E,  G,  M,  S) 


*  An  interesting  aspect  of  the  two-period  aodel  is  that  to  gain  the 
higher  wage,  hours  worked  in  the  first  period  go  down  relative  to  the 
one-period  solution  but  go  up  in  the  second  period.  This  creates  a 
disparity  in  utility  between  the  two  periods  that  would  be  adjusted  by 
borrowing  froa  the  future  incoae  streaa  (or  dissaving). 
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where 


K  **  initial  endowment  of  fixed  human  capital  on  leaving  school 
E  “  subsequent  work  experience 

G  •  fraction  of  experience  that  is  general  rather  than  specific 
M  -  labor  market  strength 
S  -  search 

A  key  feature  of  this  enhanced  model  is  that  including  prior  work 
experience  as  a  determinant  of  wages  will  accentuate  the  long-run  nega¬ 
tive  effect  on  wage  rates  of  having  to  take  time  away  from  work  to 
repetitively  search  for  work.  We  also  expect  that  repetitive  movers 
will  accumulate  mostly  general  training.  This  will  weaken  the  ties 
between  the  worker  and  firm  and  increase  the  negative  effect  of  business 
swings  on  employment.  Repetitive  movers  also  will  be  more  adversely 
affected  by  business  fluctuations  because  they  cannot  choose  when  they 
relocate  and  avoid  relocation  when  business  conditions  are  bad. 

The  key  factors  which  affect  the  value  of  leisure  is  the  number  and 
age  of  children  and  the  value  of  one 's  home  and  how  long  one  has  lived 
in  it.  Young  children  require  so  much  home  care  that  wives  with  young 
children  can  only  work  if  they  can  arrange  alternative  childcare.  This 
is  often  expensive  and/or  difficult  to  do.  Because  relocation  is  rela¬ 
tively  less  costly  when  the  wife  is  out  of  the  labor  force,  it  is  possi- 


ble  that  many  Military  families  choose  to  have  children  but  then  leave 
the  military  when  hone  care  becoaes  less  inportant  and  the  sacrifice  in 
fanily  lncoae  Increases.  Relocation  any  also  affect  the  value  of 
leisure  because  the  returns  to  decorating  a  new  hone,  locating  schools, 
and  shopping  centers  are  particularly  high  for  new  arrivals  in  a  given 
area.  The  necessity  to  invest  one's  tine  in  these  activities  could  be  a 
major  cost  to  nilitary  families.  This  effect  occurs  on  top  of  the 
straightforward  disruption  caused  by  the  need  to  search  for  work 
discussed  earlier. 

Formally  modeling  childbearing  and  other  forms  of  home  production 
are  quite  difficult.  It  would  require  substantial  modification  to  the 
basic  model  but  add  relatively  few  testable  hypotheses.  We  will, 
therefore,  adopt  the  standard  practice  of  including  the  key  variables  in 
the  reduced  form  estimating  equations  but  not  building  an  explicit 
model. 

ESTIMATION  OF  THE  EFFECT  OF  PCS  MOVES  ON  EARNINGS 


The  main  objective  of  this  project  is  not  simply  to  describe  theo¬ 
retically  how  PCS  move  policy  affects  the  wages  and  hours  of  work  of 
military  wives  but  to  determine  by  how  much  reduction  in  PCS  moves  would 
Increase  the  utility  of  military  families.  Ideally,  we  would  like  to 
know  by  how  much  military  pay  could  be  reduced  for  alternative  reduc¬ 
tions  in  relocation.  As  a  first  approximation  to  this  figure  we  will 


15 


estimate  by  how  ouch  reduced  relocation  will  increase  wages,  hours,  and, 
because  of  data  liaitation,  earnings  of  nilitary  wives.* 

A  number  of  different  comparisons  can  be  used  to  obtain  evidence 
about  the  effect  of  PCS  novas  on  earnings.  To  provide  evidence  about 
the  short-run  effects  of  relocation,  the  wages  and  hours  of  nilitary 
wives  who  relocated  in  a  given  calendar  year  can  be  coapared  to  that  of 
those  who  relocated  a  year  earlier.  This  is  equivalent  to  coaparlng  the 
actual  leisure-work -search  decision  Illustrated  in  Figure  1  to  that  in 
Figure  2.  This  will  understate  the  total  effect  because  it  will  not 
include  the  wage  rate  adjustment  and  effect  on  occupational  choice  that 
would  occur  over  a  longer  tine  horison.  The  long-run  adjustnent  of 
wages  and  hours  can  be  exanined  by  observing  the  work-leisure  choice  of 
civilians  with  sinilar  characteristics  to  nilitary  wives  for  a  number  of 
years  following  a  relocation.  Because  civilian  couples  generally  do  not 
move  repetitively,  we  can  reasonably  assume  civilian  movers  will  remain 
in  the  sane  place  for  a  number  of  years  and  thus  observe  the  initial 
disruptive  effect  and  return  to  equilibrium.  An  alternative  procedure, 

*  The  size  of the  lump  sum  tax  that  could  be  imposed  on  a  military 
family  and  not  reduce  utility  is  equal  to  the  Increase  in  (life  cycle) 
earnings  if  the  allocation  of  hours  across  different  activities  did  not 
change  in  response  to  a  change  in  wages.  This  would  occur  if  an 
individual  routinely  worked  a  full-year  full-time  job  and  hours  were 
constrained  not  to  exceed  some  set  level  or  if  the  Individual  was 
constrained  to  be  home  to  take  care  of  children.  If  hours  decreased  the 
lump  sum  tax  that  would  restore  the  individual  to  the  initial 
indifference  curve  would  be  greater  than  the  gain  in  income.  If  hours 
Increased  the  tax  would  be  less. 


which  may  be  hard  to  estimate  la  practice,  la  to  observe  the  wages  and 
hours  of  military  wives  after  the  husband  leaves  the  service. 

In  both  cases  It  will  be  laportant  to  include  the  effect  of  hus¬ 
band's  earnings  and  assets  on  the  wife's  labor  supply  decision.  If  the 
husband's  earnings  draaatically  increase  after  relocation,  this  would 
reduce  the  wife's  incentive  to  work.  The  reverse  would  be  true  If  the 
move  was  triggered  by  the  husband's  difficulty  in  locating  suitable  work 
In  the  origin  labor  market. 

The  civilian-military  comparison  should  take  Into  account  dlffer- 
encea  in  fringe  benefits,  especially  pensions  and,  if  possible,  correct 
for  the  possible  bias  due  to  the  joint  nature  of  civilian  relocation 
decision.  The  family  will  not  relocate  if  the  damage  to  the  wife's 
earnings  potential  is  too  great.  This  may  cause  underestimation  of  the 
loss  due  to  relocation. 

It  would  also  be  desirable  to  address  the  question  of  the  extent  to 
which  bi-annual  relocation  precludes  families  from  entering  or  remaining 
in  the  military  (as  opposed  to  how  ending  relocation  would  affect  those 
currently  in  the  military). 

Measurement  of  the  cost  of  relocation  to  wives  in  a  broad  range  of 
occupation,  not  just  those  in  occupations  which  are  similar  to  current 
military  wives,  would  provide  useful  information  about  these  costs.  The 
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effects  on  recruitment  could  be  evaluated  by  using  such  estiaates  to 
determine  how  much  PCS  aoves  would  reduce  the  lncoae  of  wives  whose 
husbands  would  be  likely  to  Join  the  military.  (The  likelihood  of  a 
husband  enlisting  could  be  aeasured  in  a  rough  way  by  determining  how 
closely  their  demographic,  educational,  and  work  history  characteristics 
aatch  those  of  military  aen.) 


SELF -SELECTION 


A  number  of  types  of  self -selection  affect  the  analysis.  In  at 
least  one  case,  self -selection  aay  substantially  bias  the  estiaates. 

This  case  is  wives'  decisions  to  self -select  themselves  out  of  the  labor 
force.  The  bias  arises  because  we  must  estiaate  the  earnings  potential 
of  such  wives  by  observing  the  earnings  of  wives  who  work.  The  earnings 
of  working  wives,  however,  will  be  higher  than  the  earnings  non-workers 
could  receive  on  average.  (We  cannot  observe  low  offers  because  if  the 
offer  is  less  than  the  value  of  non-market  tlae  it  will  not  be 
accepted.)  As  earnings  potential  drops  the  probability  of  getting 
acceptable  offers  drops  as  well.  This  causes  the  else  of  the  over- 
estiaate  to  be  correlated  with  variables  such  as  education  or  experience 
which  determine  earnings  potential.  It  is  this  correlation  which  is  the 
direct  source  of  bias.  Fortunately,  Heckman  (6)  has  described  a 
procedure  for  handling  this  specific  problem  in  analysing  labor  force 
participation  of  married  women.  This  procedure,  which  has  become 
standard,  will  be  used  in  the  estimation. 
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A  number  of  other  cases  of  self -selection  are  important  in  properly 


interpreting  estimating  equations  but  should  not  require  special 
estimating  techniques.  An  obvious  example  is  that  women  who  have  low 
earnings  potential  or  value  non-market  activity  highly  are  more  likely 
to  self-select  military  husbands.  This  selectivity  will  lower  the 
extent  to  which  reducing  moves  will  raise  earnings.  Similarly,  military 
wives  will  select  occupations  where  job  change  is  less  costly. 

Relocation  will,  therefore,  reduce  the  earnings  of  civilian  wives  who 
work  more  than  for  a  comparable  sample  of  military  wives. 

Finally,  military  wives  may  be  more  likely  to  have  children  than 
similar  civilian  wives  because  of  the  limitations  on  working.  To  the 
extent  this  is  true  the  reduction  in  earnings  should  be  attributed  to 
military  service  not  Co  the  presence  of  children.  Properly  dealing  with 
child  bearing  behavior  is  likely  to  be  one  of  the  most  difficult 
elements  of  the  work.  The  effect  of  military  service  on  child  bearing 
is  not  clear.  Military  service  may  influence  the  timing  of  births, 
rather  than  number  or  spacing,  and  timing  has  relatively  little  effect 
on  life-time  earnings. 

DATA 


A  data  set  which  combines  a  household  survey — the  March  1976  Cur¬ 
rent  Population  Sample  (CPS),  with  Social  Security  Summary  Earnings  Rec- 
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ords  (SERs)  from  1951  through  1978  for  the  sample  population,  mill  be 
used  for  estimation.  These  data  have  a  number  of  desirable  features. 
First,  the  sample  Is  extremely  large  and  Includes  military  households. 
There  are  43,000  households  In  the  sample,  over  90  percent  of  which 
include  a  married  woman,  and  413  households  with  married  women  are 
headed  by  a  military  man.  Because  relocating,  especially  over  distances 
comparable  to  those  required  in  the  military,  is  relatively  rare,  a 
large  civilian  sample  is  needed.  Second,  the  data  contain  most  of  the 
Information  one  would  want  to  use.  A  list  of  variables  Is  shown  in 
Appendix  B  at  the  end  of  this  paper.  The  data  include  an  extensive 
description  of  the  demographic  and  education  of  all  family  members. 

There  is  also  a  great  deal  of  information  about  characteristics  of  the 
longest  job  held  in  1975  and  detailed  information  on  1975  earnings, 
unemployment,  weeks  and  hours  worked,  and  sources  of  unearned  Income  for 
each  family  member.  Migration  in  1975  is  described  in  detail  aa  well. 

A  number  of  data  items  are  not  present  which  could  be  useful,  espe¬ 
cially  information  about  job  tenure,  earlier  migration,  date  of  mar¬ 
riage,  and  dates  of  military  service.  Obviously  it  would  be  useful  if 
the  population  was  surveyed  annually  (as  are  the  NLS  and  PSID  popula¬ 
tions).  This  would  provide  a  time  series  of  wages  and  hours  and  might 
allow  the  large  sample  of  veterans  in  1975  to  be  used  in  the  analyses. 

To  some  extent  the  SER  data  can  be  used  to  compensate  for  these  short¬ 
comings.  The  SER  includes  annual  earnings  (up  to  a  taxable  limit)  and 
can  be  used  to  proxy  labor  force  participation,  work  experience,  and 
steadiness  of  work  (by  observing  year-to-year  fluctuations). 
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Initial  tabulations  of  the  data  indicate  that  many  of  the  sample 
characteristics  which  we  might  anticipate  based  on  the  foregoing  discus¬ 
sion  are,  in  fact,  found  in  the  data.  Table  1  compares  differences  in 
migration  between  the  entire  military  sample  and  a  large  civilian 
sample.  As  expected  about  half  of  the  military  households  change  at 
least  residences  between  1975  and  1976  and  a  third  move  considerable 
distances.  Only  about  15  percent  of  civilian  hoi*eholds  change 
residences  and  a  mere  2  percent  relocate  long  distances.  Table  2 
compares  the  labor  force  status  of  military  and  a  sub-sample  of  civilian 
wives.  About  half  of  each  group  are  not  in  the  labor  force  but  only  12 
percent  of  military  wives  work  full  time  full  year  as  opposed  to  32 
percent  of  civilian  wives.  Table  3  confirms  that  relocation  plays  a 
major  role  in  reducing  the  amount  of  work,  but  except  for  relocation 
abroad,  has  little  effect  on  whether  a  wife  is  in  the  labor  force.  The 
statistics  show  that  the  proportion  of  military  wives  who  work  full  time 
(either  full  or  part  year)  is  about  the  same  among  those  who  stay  in  the 
United  States  and  only  about  15  percent  (6  percentage  points)  less  than 
for  the  civilian  sample.  Since  full  time  is  defined  as  being  in  the 
labor  force  at  least  50  weeks,  and  these  results  do  not  control  for 
other  factors  (such  as  education  and  age  of  children),  the  actual 
difference  between  military  and  civilian  wives  may  be  overstated  in 
these  comparisons. 
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TABLE  1 


COMPARISON  OP  MIGRANT  STATUS  OF  MILITARY  AND  CIVILIAN  HIVES 


Location  1975  relative 
to  1976 

(1) 

Military  (N-413) 
(X) 

(2) 

Civilian  (N-23,059) 
(X) 

1. 

Same  house 

49.4 

86.2 

2. 

Same  county  different 

house 

13.6 

8.5 

3. 

Same  SMSA  different  county 

1.2 

.6 

4. 

Same  State  different 
and  SMSA 

county 

2.7 

2.3 

5. 

Contiguous  State 

5.8 

.7 

6. 

Noncontiguous  State 

19.9 

1.4 

7. 

Abroad 

7.5 

.3 

TABLE  2 

COMPARISON  OF 
MILITARY  AND 

LABOR  FORCE  STATUS  OF 

CIVILIAN  WIVES  1975 

(!) 

Military  (N-413) 
(X) 

(2) 

Civilian  (N-62) 
(X) 

1. 

full-year  full-time 

12.1 

31.7 

2. 

full-year  part-time 

3.6 

6.3 

3. 

part-year  full-time 

18.6 

6.3 

4. 

part-year  part-time 

16.7 

7.9 

5. 

not  in  labor  force 

48.9 

47.6 

Note:  Part-time  ■  <35  hours /week. 


Part-year  ■  <50  weeks. 

A  military  wife  Is  married  to  a  member  of  the  armed  forces 


TABLE  3 


LABOR  FORCE  STATUS  BY  MIGRANT  STATUS  MILITARY  WIVES  1975 


Non¬ 

mover 

(%) 

Local 

mover 

(X) 

Rest  of 

US  mover 
(X) 

Moved 

abroad 

(X) 

All 

military 

wives 

(X) 

full-year 

full-time 

17.6 

9.7 

6.7 

.... 

12.1 

full-year 

part-time 

5.9 

1.4 

.9 

3.2 

3.6 

part -year 

full-time 

12.3 

26.4 

29.2 

6.5 

18.6 

part-year 

part-time 

18.1 

19.4 

14.2 

9.7 

16.7 

not  In  labor  force 

46.1 

43.1 

49.1 

80.6 

48.9 

Note: 

Local  mover  changed  residence  but  remained  In  same  state 

and/or  same  SMSA  (80Z  remained  In  the  same 
county) . 

Rest  of  US  mover  changed  state  and  SMSA  (80Z  moved  to  a  non¬ 
contiguous  state). 
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APPENDIX  A 


THE  OPTIMAL  AMOUNT  OF  SEARCH  IN  A  TWO  PERIOD 
UTILITY  MAXIMIZATION  MODEL 


1) 

U  -  0(0!,  Lx)  +  (l-p)U(C2,  L2) 

Utility  function 

2a) 

Lj  -  T  -  Sx  -  Hj 

time  constraint  period  1 

2b) 

L2  -  T  -  H2 

time  constraint  period  2 

3a) 

Ci  -  Yx  +  (l-r)B 

budget  constraint  period  1 

3b) 

c2  -  y2  -  B 

budget  constraint  period  2 

4a) 

Cx  -  W(S)  .  +  (l-r)B 

substitution  of  wages  x  hours 

4b) 

C2  -  W(S)  •  H2  -  B! 

into  the  budget  constraints 

where 

C  ■  consumption 
L  -  leisure 
U  -  utility 

p  -  internal  rate  of  discount 
T  -  time  available  in  one  period 
S  -  search 


H  »  time  working 


B  *  borrowing  fro®  future  incoae  stree® 
r  *  market  rate  of  interest 


la)  U  -  U  +  (l-r).B,  T-S^Hi)  +  <l-p)D(W(S).H2-B,  T-H2) 

substituting  2  and  4  into  1 


5>  f  •  “c.V  +  V<-*>  +  <1-p)uc,V  - 0 


6>  W[  -  “c  »  +  V"°  '  0 


7)  |£-  -  (l-p)Uc  w  +  (l+p)UL  (-1)  -  0 


8)  -||  -  Uc  (1-r)  +  (l-p)Uc  (-1)  -  0 

1  2 


9)  U_  H.w'  +  (l-p)U_  H.w'  -  U  rearranging  5 

C1  1  c2  2  L1 

10)  ■  Uq^.w  su'>8t*-tut^n8  ®  into  9 

11)  U_  H  w'  +  (1-p)  H,w’  -  U  .  w  substituting  8  into  10 

Cj^  1  l~p  L 


12)  (Hj  +  (l-r)^)*’  -  w 


dividing  by  Uc 


APPENDIX  B 


VARIABLES  ON  CPS-SER  TAPE 

Earning* -Hours -Labor  Force  Statue 
_ (Dependent  Variables) _ 

1.  Earning*  1975  (froa  interview) 

2.  Wanted  full-tine  full-year  work  (yee/no) 

3.  Wanted  part-tlae  full-year  work  (yes/no) 

4.  Wanted  full-tine  part-year  work  (yee/no) 

5.  Wanted  part-tine  part-year  work  (yee/no) 

6.  reaeon  part-year 

unable,  hone,  school,  other 

7.  reason  part-tine 

only  find,  wanted,  slack,  unable 

8.  why  no  work 

hone,  school,  can't  find,  other 

9.  weeks  worked 

10.  weeks  worked  part-tlae 

11.  weeks  uneaployed/looklng 

12.  average  hours  per  week 

13.  wage  (derived  from — earning/ (weeks  x  hours)] 

14.  Social  Security  earnings  1975-78 

(up  to  taxable  limit) 

Enployaent  Status  March  1976 

15.  full-tiae 


B-l 


16.  part-time 


17.  unemployed/looking 

18.  keeping  house 

19.  other 

Demographic  Characteristics 

20.  wife  living  with  husband  (yes /no) 

wife's : 


2 1 .  age 

22.  race 

23.  education 

husband's: 

24 .  age 
23.  race 

26.  education 

number  of : 

27.  dependents 

28.  children 

29.  children  under  14 

30.  children  out  of  school 


B-2 


31.  sub-faaily  aeabers 

32.  secondary  fatally  aeabers 

Wlfe'a  Work  History 

33-37.  Social  Security  earnings  1970-74 
38-42.  earnings  dips  1970-74 

(earnings  year  t  <  90%  of  earnings  year  t-1) 

43.  first  year  between  1951  and  1974  earnings  >  $500  (1970  dollars) 

44.  first  year  between  1951  and  1974  earnings  >$2000 

45.  nuaber  of  years  between  1951  and  1974  earnings  >  $500 

46.  nuaber  of  years  between  1951  and  1974  earnings  >  $2000 

47.  consecutive  years  prior  to  1975  earnings  >  $500 

48.  consecutive  years  prior  to  1975  earnings  $2000 

49.  nuaber  of  jobs  1975 

50.  lost  jobs  or  layoff  1975 

51-66.  industry  (16  aajor  groups) 

67-79.  occupation  (13  aajor  groups) 

80-83.  class  of  worker 


private,  public,  self-employed,  other 


A.  1975  Income  (fron  interview) 


84.  husband *8  earnings 

85.  children's  earnings 

86.  ocher  family  member's  earnings 

87.  total  unearned  Income 

88.  welfare 

89.  U1 

B.  Income  1970,  71,  72,  73.  74  (from  SER) 

90-94 .  husband 

95-99.  children 

100-104.  other  family  members 

Location  1975-1976 

105-109.  Region  of  residence  1975 

North,  North  Central,  South,  West,  Other  (abroad) 

110-115.  type  of  area  1975  and  1976 

central  city,  SMS A,  Non -SMS A 


Relocation 

116.  different  house 

117.  same  house,  same  county 


118.  saae  SMSA 

119.  saae  state 

120.  contiguous  state 

121.  non-contiguous  state 

122.  abroad 
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